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1. General Considerations

All air- and water-sensitive compounds were manipulated under N2 or Ar using standard Schlenk or glovebox
techniques. The solvents for air- and moisture-sensitive reactions were dried over sodium benzophenone/ketyl,
calcium hydride, or by the method of Grubbs.! Deuterated solvents were purchased from Cambridge Isotopes
Lab, Inc.; C¢De, was dried over a purple suspension with Na/benzophenone ketyl and vacuum transferred. tert-
Butyl acrylate was dried over 4 A sieves for greater than 72h. 2,4,6-Trimethylacetophenone was dried over 4 A
sieves for greater than 72h, vacuum transferred, and passed over an activated alumina plug. Acetophenone,
dimethoxybenzene, and triethylphosphine were dried over calcium hydride and vacuum-transferred or distilled
prior to use. Lithium bis(trimethylsilyl)amide (LiHMDS) were purchased from Sigma-Aldrich and used without
turther purification. Bis(dimethoxyphenyl)phosphine chloride, bis(diphenoxyphenyl)phosphine chloride, Metal
precursor (tmeda)NiPhCl, phosphine enolate ligand PPPOPPH, complex 2-PEt;, MePOPh-Ni(PEt;)Ph,
PhpOMes_Ni(PEt;)Ph, PhPOAOMe_Nj(PEt;)Ph, PrPOPRCF3_Ni(PEt;)Ph, and PhP*OQAO-Ni(PEt;)Ph were
synthesized according to literature procedures.2# All 'H, 13C, and 3'P spectra of organic and organometallic
compounds were recorded on Varian INOVA-400, or Bruker Cryoprobe 400 spectrometers. 'H and '3C

chemical shifts are reported relative to residual solvent resonances.
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2. Preparation of Metal Complexes

Synthesis of 2-bromo-4-tert-butyl-6-bis(2’,6’-dimethoxyphenyl)phosphinophenol (M<0©POBrH)

A Schlenk flask fitted with a screw-in Teflon stopper was charged with a solution of 1,3-dibromo-5-
(tert-butyl)-2-(methoxymethoxy)benzene (3.52 g, 10.0 mmol) in THF (40 mL) and cooled to -78 °C under
nitrogen. A hexane solution of n-butyllithium (4 mL, 2.5 M, 10.0 mmol) was added dropwise via syringe.
After stirring for an additional 30 min at -78 °C, a solution of bis(2,6-dimethoxyphenyl)phosphine
chloride (3.41 g, 10.0 mmol) in THF (20 mL) was added dropwise via cannula. After complete addition,
the reaction was allowed to warm up to room temperature and stirred for an additional 3 h, yielding a
yellow solution. The solution was then concentrated to ~20 mL. Degassed MeOH (10 mL) was added,
followed by the addition of concentrated aqueous HCl (5 mL). The resulting mixture was degassed
immediately via three freeze-pump-thaw cycle with a liquid nitrogen bath. After stirring for 4 h under
room temperature, volatiles were removed under vacuum. In a N»-filled glovebox (no exclusion of water),
the resulting pale-yellow residue was taken up in CH»Cly (40 mL), washed with saturated aqueous
solutions of K,CO3 (3 x 10 mL) and NH4CI (3 x 10 mL), dried over MgSOys, and filtered through Celite.
The volatiles were removed under reduced pressure. In a glovebox (exclusion of water and oxygen), the
resulting pale-yellow solid was dissolved in ether and filtered through Celite. The volatile materials were
removed once more under vacuum and the resulting mixture was washed by hexanes (10 mL) and the
solid was collected via vacuum filtration. Further recrystallization from cold, concentrated Et2O solution
ylelds 2-bromo-4-tert-butyl-6-bis(2’,6’-dimethoxyphenyl)phosphinophenol (M<OPOBrH, 4.05 g, 70%
yield) as a white powder. '"H NMR (400 MHz, CsDq¢): 6 7.97 (dd, J = 13.0, 2.5 Hz, 1H, ArH), 7.80 (d, | =
2.4 Hz, 1H, OH), 7.62 (d, ] = 2.4 Hz, 1H, ArH), 7.0 (dt, ] = 8.3, 1.1 Hz, 2H, ArH), 6.20 (dd, J = 8.3, 2.9
Hz, 4H, ArH), 3.14 (s, 12H, OCH3), 1.15 (s, 9H, C(CH3)3). 3C{!H} NMR (101 MHz, CsDg): 8 161.89 (d,
J = 8.4 Hz, 4C, Aryl-C), 153.94 (d, ] = 4.8 Hz, 1C, Aryl-C), 142.51 (d, | = 12.8 Hz, 1C, Aryl-C), 132.64
(d, J = 42.0 Hz, 1C, Aryl-C), 130.71 (s, 1C, Aryl-C), 129.79 (s, 2C, Aryl-C), 125.48 (d, ] = 17.2 Hz, 1C,
Aryl-C), 112,91 (d, J = 22.7 Hz, 2C, Aryl-C), 109.38 (s, 1C, Aryl-C), 104.25 (s, 4C, Aryl-C), 55.26 (s, 4C,

OCHS>), 34.08 (s, 1C, C(CHs)s3), 31.51 (s, 3C, C(CHs)s). 3'P{1H} NMR (162 MHz, CsDy) & -55.2 (s).
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Synthesis of McOPOBr-Ni(PEt;)Ph (1-PEt;)

In a Schlenk tube, a solid mixture of McOPOBrH (75 mg, 0.14 mmol) and LiCH,SiMe; (13 mg, 0.14
mmol) was treated with cold (+5 °C) benzene (8 mL). The resulting mixture was slowly warmed to room
temperature and stirred for an additional 1 hour. To this reaction mixture, a benzene solution (2 mL) of
[NiCl(Ph)(PEts)2] (53 mg, 0.14 mmol, 1 equiv.) was added at room temperature. The resulting yellow
suspension was heated to 80 °C for 18 hours under nitrogen atmosphere. After completion of the
reaction, as confirmed by an aliquot 3'P NMR, the reaction mixture was filtered into a 20 mL glass vial,
and the yellow filtrate was evaporated to dryness under reduced pressure. The resulting residue was
washed with hexane (3 X 5 mL) at room temperature and dried under reduced pressure for 3 hours to

obtain 1-PEt; as an analytically pure yellow solid. Yield: 90 mg (0.11 mmol, 82%).

IH NMR (400 MHz, C¢Dy): 8 7.73 (dd, ] = 9.9, 1.7 Hz, 1H, ArH), 7.61 (d, ] = 1.7 Hz, 1H, ArH), 7.19
(d, J = 7.3 Hz, 2H, ArH), 7.02 (t, ] = 8.3 Hz, 2H, ArH), 7.62 (t, ] = 7.2 Hz, 2H, ArH), 6.62 (t, ] = 7.2 Hz,
1H, ArH), 6.18 (dd, 3]un = 8.4 Hz, 4up = 3.4 Hz, 4H, ArH), 3.18 (s, 12H, -OCH:), 1.49 (m, 6H, PCH.),
1.18 (m, 9H, PCH,CHj), 1.14 (s, 9H, C(CHs)s). 13C{1H} NMR (101 MHz, C¢D): 8 168.75 (dd, ] = 30.4,
7.4 Hz, 2C, Aryl-C), 161.56 (s, 4C, Aryl-C), 151.59 (dd, ] = 32.4, 7.4 Hz, 2C, Aryl-C), 13727 (t, ] = 3.7
Hz, 2C, Aryl-C), 136.11 (d, ] = 6.5 Hz, 1C, Aryl-C), 131.34 (d, ] = 1.5 Hz, 1C, Aryl-C), 130.32 (s, 2C,
Aryl-C), 127.09 (d, ] = 2.2 Hz, 1C, Aryl-C), 125.63 (d, | = 49.4 Hz, 1C, Aryl-C), 125.02 (t, ] = 2.5 Hz,
2C, Aryl-C), 120.09 (t, ] = 2.2 Hz, 1C, Aryl-C), 113.46 (d, ] = 14.8 Hz, 1C, Aryl-C), 110.54 (dd, | = 45.2,
1.8 Hz, 2C, Aryl-C), 104.20 (d, ] = 4.2 Hz, 4C, Aryl-C), 55.48 (s, 4C, OCHS3), 33.80 (s, 1C, C(CH3)3), 31.92
(s, 3C, C(CHs)3), 13.94 (d, ] = 22.0 Hz, 3C, PCH,CH3), 8.28 (s, 3C, PCH,CH5). 3'P{1H} NMR (162 MHz,
CsDyg) 8 15.0 (d, ] = 298.8 Hz, 1P), -3.6 (d, ] = 298.8 Hz, 1P). Anal. Caled(%) for CsHioBrNiOsPs: C:

58.04, H: 6.28; found: C: 58.87, H: 6.34.
Synthesis of MeO POBr-Ni(py)Ph (1-py)

In the glove box, to a precooled (-78 °C) solution of the ligand MeOPOBrH (107 mg, 0.2 mmol) in

tetrahydrofuran (THF) (2 mL) was added a precooled (-78 °C) solution (2 mL) of LIHMDS (33.4 mg, 0.2
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mmol) in THF. The mixture was then slowly warmed up to room temperature and stirred for 8 h at room
temperature. All volatiles were removed from solution which was triturated with pentane (2 x 5 mL). The
resulting residue was dissolved in toluene (4 mL) and cooled to -78 °C. To this solution was added a
toluene solution (2 mL) of (tmeda)NiPhCl (57.2 mg, 0.2 mmol) and pyridine (79 mg, 1.0 mmol). The
mixture was then slowly warmed up to room temperature and stirred for additional 24 h. Next, the
mixture was filtered through Celite and volatiles were removed under vacuum. The resulting solids were
further washed with pentane (5~10 mL*3), hexanes (1 mL), and diethyl ether (1 mL), yielding metal

complexes (1-py) as analytically pure yellow solids (97 mg, yield: 65%).

IH NMR (400 MHz, CeDy): 8 8.95 — 8.89 (m, 2H, ArH), 7.71 (d, ] = 2.3 Hz, 1H, ArH), 7.66 (dd, ] =
11.3, 2.4 Hz, 1H, ArH), 7.60 (d, ] = 7.2 Hz, 2H, ArH), 7.02 (t, ] = 8.3 Hz, 2H, ArH), 6.82 (t, ] = 7.2 Hz,
2H, ArH), 6.78 — 6.73 (m, 1H, ArH), 6.71-6.67 (m, 1H, ArH), 6.42 (t, ] = 6.4 Hz, 2H, ArH), 6.17 (dd, |
= 8.3, 3.8 Hz, 4H, ArH), 3.17 (s, 12H, -OCH;), 1.14 (s, 9H, Bu). 3C{1H} NMR (101 MHz, CcDy): &
167.38 (d, J = 23.5 Hz, 2C, ArC), 161.51 (s, 4C, ArC), 155.34 (d, ] = 48.0 Hz, 1C, ArC), 151.81 (s, 2C,
ArC), 138.35 (s, 2C, ArC), 136.47 (s, 1C, ArC), 136.12 (d, ] = 6.9 Hz, 1C, ArC), 131.58 (s, 1C, ArC),
130.79 (s, 2C, ArC), 126.88 (s, 1C, ArC), 126.46 (s, 1C, ArC), 125.42 (s, 2C, ArC), 123.51 (s, 2C, ArC),
121.30 (s, 1C, ArC), 112.96 (d, ] = 16.2 Hz, 1C, ArC), 110.05 (d, ] = 54.5 Hz, 1C, ArC), 104.18(s, 4C,
ArC), 55.36 (s, 4C, -OMe), 33.86 (s, 1C, -C(CHs)3), 31.98 (s, 3C, -C(CHs)3). 3'P{I1H} NMR (162 MHz,
CsDy) 8 -0.63 (s). Anal. Caled(%) for CsHssBeNNiOsP: C: 59.47, H: 5.26, N: 1.87; found: C: 60.37, H:

5.40, N: 2.13.
Synthesis of PsPOPh-Ni(py)Ph (2-py)

In the glove box, to a precooled (-78 °C) solution of the ligand PPPOPRH (134.4 mg, 0.2 mmol) in
tetrahydrofuran (THF) (2 mL) was added a precooled (-78 °C) solution (2 mL) of LIHMDS (33.4 mg, 0.2
mmol) in THF. The mixture was then slowly warmed up to room temperature and stirred for 8 h at room
temperature. All volatiles were removed from solution which was triturated with pentane (2 x 5 mL). The

resulting residue was dissolved in toluene (4 mL) and cooled to -78 °C. To this solution was added a
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toluene solution (2 mL) of (tmeda)NiPhCl (57.2 mg, 0.2 mmol) and pyridine (79 mg, 1.0 mmol). The
mixture was then slowly warmed up to room temperature and stirred for additional 24 h. Next, the
mixture was filtered through Celite and volatiles were removed under vacuum. After washed with pentane
(5~10 mL*3), hexanes (1 mL), and cold diethyl ether (2 mL), the resulting solids was further purified by
precipitation from cold, concentrated solution in diethyl ether, yielding metal complexes (2-py) as yellow-

brownish solids (44 mg, yield: 25%).

'H NMR (400 MHz, CsDg) 8 8.08 — 7.98 (m, 4H, 4ArH), 7.49 (dd, ] = 7.6, 2.0 Hz, 2H, 2ArH), 7.12 —
7.06 (m, 3H, ArH), 7.03 — 6.94 (m, 11H, ArH), 6.95 — 6.88 (m, 8H, ArH), 6.85 — 6.80 (m, 4H, ArH), 6.75
(t, ] = 8.2 Hz, 2H, ArH), 6.69 — 6.64 (m, 1H, ArH), 6.60-6.55 (m, 1H, ArH), 6.47 (dd, ] = 8.2, 3.3 Hz,
4H, ArH), 6.21-6.16 (m, 2H, ArH), 5.23 (broad s, 1H, -CHC(O)-). 3C{!H} NMR (101 MHz, C¢Dy): &
177.67 (d, ] = 20.7 Hz), 159.16 (s), 158.10 (s), 155.82 (d, ] = 44.3 Hz), 151.22(s). 140.14 (d, ] = 15.6 Hz),
138.76 (s), 136.00 (s), 130.12 (s), 129.76(s), 127.80 (s), 127.61 (s), 127.42 (s), 125.75 (s), 123.09 (s), 122.96
(s), 121.73 (s), 120.49 (s), 119.82 (s), 113.73 (s), 82.45 (d, ] = 58.7 Hz). 3P {!H} NMR (162 MHz, CsDy)
8 -2.63 (s). Anal. Calcd(%) for CssHi2NNiOsP: C: 74.51, H: 4.78, N: 1.58; Found (%): C, 74.15; H, 5.07;
N, 1.17.

Synthesis of PhPOP:-Ni(PPh;)Ph (2-PPh;)

In the glove box, to a solution of 2-py (35.44 mg, 0.04 mmol) in toluene (6 mL) was added 1 equiv. of
PPh; (10.48 mg, 0.04 mmol). After stirring for 15 min, all volatiles were removed under vacuum. To the
residue was added toluene (6 mL) and the volatiles were removed under vacuum again. The above step
was repeated for several times until quantitative converion of 2-py to 2-PPhj (41.8 mg, >97% yield).

'H NMR (400 MHz, CsDg) 8 7.50 (ddd, ] = 9.8, 7.7, 1.8 Hz, 8H, ArH), 7.08 — 6.88 (m, 30H, ArH), 6.87
— 6.81 (m, 4H, Raha), 6.73 — 6.66 (m, 3H, ArH), 6.60 (t, ] = 7.7 Hz, 2H, ArH), 6.42 (dd, ] = 8.2, 3.2 Hz,
4H, ArH), 5.18 (d, ] = 1.7 Hz, 1H, ArH). 3P NMR (162 MHz, CsDg¢) & -5.98 (d, ] = 303 Hz), 23.44 (d, |

= 303 Hz).

S6



3. Ligand Exchange Studies

Representative procedure. In the glovebox, to a solution of 2-PEt; (0.0059 mmol, 5.5 mg) and in CsDs (438 mg)
was added a known amount of pyridine. The mixture was fully dissolved and transferred to an NMR tube. The
rate of exchange is slow relative to the NMR timescale which lead to two sepatate species observed. 3'P{!H}
and '"H NMR spectra were collected in 1-h intervals until the spectra remained unchanged. The relative

intensities of the two species are determined through the 3P {!H} NMR resonances.

Results.
o 0~ =
<Ph Ph
! @h"\h‘ PEt;, + B pyridine =—-——— C @ Ph” N'\py + DPE
OQ 10
2-PEt;, 2-py
Entry Ag Bo AEquibrium  BEquilbrium  CEquilbriom ~ DEquilbrium  Kpy/PEe3 KpEw3/py
1 1 150 0.92 ~150 0.08 0.08 0.0000464 21600
2 1 1000 0.80 ~1000 0.20 0.20 0.000050 20000
3 1 1500 0.76 ~1500 0.24 0.24 0.0000505 19800

Therefore Kp/py~ 20000, log Kpra/py~ 4.3.

o &

o
Ph Ph
EFI_ o I rGso
A (;\/th Spy  +  BPPh = ¢ C;/\Eh’ SPPh; + Dpy
AN AN
Zpy 2-PPh,

Eﬂtty AO BO CO DO AEquilhrium BEquilhrium CEquilhrium DEquilhrium KI’I’hS/py
1 1 1 0 0 0.35 0.35 0.65 0.65 3.4
2 1 2 0 0 0.15 1.15 0.85 0.85 4.2
3 1 4 1 1 0.14 3.14 0.86 1.86 3.6

Therefore Kp/py~ 4, log Kppns/py~ 0.6.
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O/
A %;?_B’
-0 P\N'/O + B py —_— C
[
@h’ ~PEt
O\
1-PEt,
Entry Ag Bo AEquilbrium  BEquilbrium  CEquilbium
1 1 200 0.92 ~200 0.08
2 1 500 0.87 ~500 0.13
3 1 3000 0.71 ~3000 0.29

Therefore Kp/py~ 25000, log Kpra/py~ 4.4.

DEquilbrium
0.08
0.13
0.29

o~
T8
Ni
e
(@)

N

1-py

Kpy/pEr
0.0000348

0.0000388
0.0000395

+ DPEt

KrEas/py
28800
25800
25326
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4 NMR Spectra
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Figure S1. Representative 3'P{'H} NMR spectra for exchange studies. Top/Red spectrum: 2-PEt; (in CsDy);
Bottom/Gtreen spectrum: Mixtures upon addition of excess pyridine to 2-PEts (Condition: 2-PEts: 0.0059
mmol, pyridine: 5.9 mmol, no additional solvent, T: 25 °C).

30 28 26 24 22 20 18 16 14 12 10 8 6 4 2 0 2 4 6 -8 10 12 14 16 18 20 22 24 26 28 3
Figure S2. Comparison of mixture generated in exchange studies (Top/Red spectrum, also shown as the
bottom spectrum in Figure S1) and independently synthesized 2-py (bottom/Gteen spectrum, in CsDy).
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Figure S3. Compatison of 2-PEt; (Top/Red spectrum, in C¢Ds) and mixture generated in exchange studies
(Bottom/Gteen spectrum, condition: To the benzene solution of 2-PEt; was added 1500 equiv. of pyridine,
the mixture was then stirred overnight, and volatiles were then removed.
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Figure S4. Comparison of mixture generated in exchange studies (Top/Red spectrum, also shown as the
bottom spectrum in Figure $3) and 2-py (Bottom/Green spectrum, in C¢Dyg).
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Figure S5.3'P{'H} NMR spectrum of 2-py in C¢Ds.
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Figure S6. '"H NMR spectrum of 2-py in CgDs.
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Figure S7. 'H-TH COSY NMR spectrum of 2-py in C¢Ds.
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Figure S8. 3C{!H} NMR spectrum of 2-py in CsDs.
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Figure S9. 'H-13C HSQC NMR spectrum of 2-py in CgDs.
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Figure S$12. 3'P{'H} NMR spectrum of MeOPOBrH in C¢Ds.
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Figure S13. '"H NMR spectrum of MeOPOBrH in C¢Ds.
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Figure S14. 3C{'H} NMR spectrum of MeOPOBtH in C¢Ds.
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Figure S17. 3C{'H} NMR spectrum of 1-py in C¢Ds.
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Figure S21. 3C{'H} NMR spectrum of 1-PEts3 in CsDs.
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5. Crystallographic Information
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Figure S22. Solid-State Structure of 2-py. Ellipsoids are shown at the 50% probability level. Hydrogen atoms
and solvent molecules excluded for clarity.

Special Refinement Details for 2-py: Complex 2-py crystalizes as needles/needle-like thin blocks in a P-1
space group with two molecules in the asymmetric unit (only one is shown in figure S22 for clarity), as well

as one outer-sphere diethyl ether molecule.
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Figure S23. Solid-State Structure of 1-py. Ellipsoids are shown at the 50% probability level. Hydrogen atoms
and solvent molecules excluded for clarity.

Special Refinement Details for 1-py: Complex 1-py crystalizes in a P-1 space group with one molecule in

the asymmetric unit.
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Figure S24. Solid-State Structure of 1-PEts. Ellipsoids are shown at the 50% probability level. Hydrogen
atoms and solvent molecules excluded for clarity.

Special Refinement Details for 1-PEt;: Complex 1-PEt; crystalizes in a P-1 space group with one molecule

in the asymmetric unit.
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Crystallographic Information

CCDC

Empirical formula
Formula weight
Temperature/K
Crystal system
Space group

a/A

b/A

c/A

o/°

B/°

y/°

Volume/A3

Z

Qcalcg/ cm?

p/mm-!

F(000)

Radiation
Reflections collected
Independent reflections
Goodness-of-fit on F2

Final R indexes [I>=20

@]

Table S1. Crystal and refinement data.

1-PEt;

2240825
C3sH49BrNiOsP;
786.3

100
Triclinic
P-1
10.3124(4)
13.674(3)
14.277(3)
98.571(11)
100.819(12)
103.599(13)
1882.2(7)

2

1.388

1.702

821

MoKua (A = 0.71073)
89011
20596
1.018

Ri=2.90 %,
Ro=7.17%

1-py
2240827
C37H39BrNNiOsP
747.3

100.0
Monoclinic
P2i/n
11.6704(12)
20.7729(18)
14.1219(11)
90
95.872(8)
90
3405.6(5)

4

1.458

2.993

1535

CuKa (. = 1/54178)
11904

6520

1.033
Ri=3.06 %,
R2 =7.94 %

2-py
2240826
Cs7H47NNiOs 5P
923.6
100
Triclinic
P-1
12.607(1)
17.131(1)
23.826(1)
90.931(2)
91.839(2)
99.079(2)
5077.2(4)
4

1.208
1.232
1932
CuKa (. = 1/54178)
118128
19869

1.049
Ri=6.24 %,
R2=19.19 %
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6. Procedures for Polymerization and Polymer characterization

6.1 General procedure for high throughput parallel polymerization reactor (PPR) runs for
preparation of polyethylene and ethylene/tBA copolymers.

Polyolefin catalysis screening was performed in a high throughput parallel polymerization reactor
(PPR) system. The PPR system was comprised of an array of 48 single cell (6 x 8 matrix) reactors in an
inert atmosphere glovebox. Each cell was equipped with a glass insert with an internal working liquid
volume of approximately 5 mL. Each cell had independent controls for pressure and was continuously
stirred at 800 rpm. Catalyst solutions (with Ni(COD). if necessary) were prepared in toluene. All liquids
(i.e., solvent, tBA, and catalyst solutions) were added via robotic syringes. Gaseous reagents (i.e., ethylene)
were added via a gas injection port. Prior to each run, the reactors were heated to 50 °C, purged with
ethylene, and vented.

All desired cells were injected with tBA followed with a portion of toluene (This step was skipped for
ethylene homopolymerization). The reactors were heated to the run temperature and then pressured to
the appropriate psig with ethylene. Catalyst solutions (with Ni(COD); if necessary) were then added to
the cells. Each catalyst addition was chased with a small amount of toluene so that after the final addition,
a total reaction volume of 5 mL was reached. Upon addition of the catalyst, the PPR software began
monitoring the pressure of each cell. The desired pressure (within approximately 2-6 psig) was maintained
by the supplemental addition of ethylene gas by opening the valve at the set point minus 1 psi and closing
it when the pressure reached 2 psi higher. All drops in pressure were cumulatively recorded as “Uptake”
or “Conversion” of the ethylene for the duration of the run or until the uptake or conversion requested
value was reached, whichever occurred first. Each reaction was then quenched by addition of 1% oxygen
in nitrogen for 30 seconds at 40 psi higher than the reactor pressure. The pressure of each cell was
monitored during and after the quench to ensure that no further ethylene consumption happens. The
shorter the “Quench Time” (the duration between catalyst addition and oxygen quench), the more active
the catalyst. In order to prevent the formation of too much polymer in any given cell, the reaction was

quenched upon reaching a predetermined uptake level of 80 psig. After all the reactors were quenched,
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they were allowed to cool to about 60 °C. They were then vented, and the tubes were removed. The
polymer samples were then dried in a centrifugal evaporator at 60 °C for 12 hours, weighed to determine
polymer yield and used in subsequent IR (tBA incorporation), GPC (molecular weight), DSC (melting
temperature) and NMR (copolymer microstructures) analysis.

6.1.1 Measurement of ethylene uptake curves

Upon addition of the catalyst, the PPR software began monitoring the pressure of each cell. The desired
pressure (within approximately 2-6 psig) was maintained by the supplemental addition of ethylene gas by
opening the valve at the set point minus 1 psi and closing it when the pressure reached 2 psi higher. For
example, the pressure was maintained between approximately 399-402 psi if the original pressure was set

to 400 psi. All drops in pressure were cumulatively recorded as “Uptake” or “Conversion” of the ethylene

for the duration of the run. The unit of this "Uptake" is in psi and the uptake curves over time were used

to analyze the real-time activity of catalysts and rates of chain propagation.

6.2 General procedure for batch reactor runs for preparation of ethylene/tBA copolymers.

Polymerization reactions were conducted in a 2-L Parr batch reactor. The reactor was heated by an
electrical heating mantle and cooled by an internal serpentine cooling coil containing cooling water. The
water was pre-treated by passing through an Evoqua water purification system. Both the reactor and the
heating/cooling system were controlled and monitored by a Camile TG process computer. The bottom
of the reactor was fitted with a dump valve, which empties the reactor contents into a lidded dump pot,
which was prefilled with a catalyst-kill solution (typically 5 mL of an Irgafos / Irganox / toluene mixture).
The lidded dump pot was vented to a 15-gal. blowdown tank, with both the pot and the tank N> purged.
All chemicals used for polymerization or catalyst makeup are run through purification columns to remove
any impurities that may affect polymerization. The toluene was passed through two columns, the first
containing A2 alumina, the second containing Q5 reactant. The tert-butyl acrylate was filtered through
activated alumina. The ethylene was passed through two columns, the first containing A204 alumina and
4 A molecular sieves, the second containing Q5 reactant. The N2 used for transfers was passed through

a single column containing A204 alumina, 4 A molecular sieves and Q5 reactant.
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The reactor was loaded first from the shot tank that contained toluene and tBA. The shot tank was
filled to the load set points by use of a differential pressure transducer. After solvent/acrylate addition,
the shot tank was rinsed twice with toluene. Then the reactor was heated up to the polymerization
temperature set point. The ethylene was added to the reactor when the reaction temperature was reached
to maintain the reaction pressure set point. Ethylene addition amounts were monitored by a micro-
motion flowmeter.

The catalysts were handled in an inert atmosphere glovebox and were prepared as a solution in toluene.
The catalyst was drawn into a syringe and pressure-transferred into the catalyst shot tank. This was
followed by 3 rinses of toluene, 5 mL each. Catalyst was added when the reactor pressure set point was
reached.

Immediately after catalyst addition the run timer was started. Usually within the first 2 min. of
successful catalyst runs an exotherm was observed, as well as decreasing reactor pressure. Ethylene was
then added by the Camile to maintain reaction pressure set point in the reactor. These polymerizations
were run until 40 g of ethylene uptake. Then the agitator was stopped, and the bottom dump valve was
opened to empty reactor contents into the lidded dump pot. The lidded dump pot was closed and the
contents were poured into trays placed in a lab hood where the solvent was evaporated off overnight.
The trays containing the remaining polymer were then transferred to a vacuum oven, where they were
heated up to 140 °C under vacuum to remove any remaining solvent. After the trays cooled to ambient
temperature, the polymers were weighed for yield/efficiencies and submitted for polymer testing if so
desired.

6.3 General procedure for polymer characterization

6.3.1 Gel permeation chromatography (GPC)

High temperature GPC analysis was performed using a Dow Robot Assisted Delivery (RAD) system
equipped with a Polymer Char infrared detector (IR5) and Agilent PLgel Mixed A columns. Decane (10
pL) was added to each sample for use as an internal flow marker. Samples were first diluted in 1,2,4-

trichlorobenzene (TCB) stabilized with 300 ppm butylated hydroxyl toluene (BHT) at a concentration of
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10 mg/mL and dissolved by stirring at 160°C for 120 minutes. Prior to injection the samples are further
diluted with TCB stabilized with BHT to a concentration of 3 mg/mL. Samples (250 pL) are eluted
through one PL-gel 20 um (50 x 7.5 mm) guard column followed by two PL-gel 20 pm (300 x 7.5 mm)
Mixed-A columns maintained at 160 °C with TCB stabilized with BHT at a flowrate of 1.0 mL/min. The
total run time was 24 minutes. To calibrate for molecular weight (MW) Agilent EasiCal polystyrene
standards (PS-1 and PS-2) were diluted with 1.5 mL TCB stabilized with BHT and dissolved by stirring
at 160 °C for 15 minutes. These standards are analyzed to create a 3rd order MW calibration curve.
Molecular weight units are converted from polystyrene (PS) to polyethylene (PE) using a daily Q-factor
calculated to be around 0.4 using the average of 5 Dowlex 2045 reference samples.

6.3.2 Fourier-transform infrared spectroscopy (FTIR)

The 10 mg/mL samples prepared for GPC analysis are also utilized to quantify tert-butyl acrylate (tBA)
incorporation by Fourier Transform infrared spectroscopy (FTIR). A Dow robotic preparation station
heated and stirred the samples at 160°C for 60 minutes then deposited 130 uL portions into stainless
wells promoted on a silicon wafer. The TCB was evaporated off at 160°C under nitrogen purge. IR
spectra were collected using a Nexus 6700 FT-IR equipped with a DTGS KBr detector from 4000-400
cm-1 utilizing 128 scans with a resolution of 4. Ratio of tBA (C=0:1762-1704 cm—1) to ethylene (CH2:
736-709 cm—1) peak areas were calculated and fit to a linear calibration curve to determine total tBA.

6.3.3 Differential scanning calorimetry (DSC)

Differential scanning calorimetry analyses was performed on solid polymer samples using a TA
Instruments, Inc. Discovery Series or TA Instruments, Inc., DSC2500, programmed with the following
method:

Equilibrate at 175.00 °C

Isothermal for 3 minutes

Ramp 30.00 °C/min to 0.00 °C

Ramp 10.00 °C/min to 175.00 °C

Data was analyzed using TA Trios software.
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6.3.4 NMR characterization

NMR spectra of ethylene/tBA copolymers were recorded on a Bruker 400 MHz using o-
dichlorobenzene at 120 °C. 'H NMR analysis of copolymers were done using a relaxation time (0.2 s), and an
acquisition time (1.8 s) with the number of FID’s collected per sample (512). 3C{'H} NMR analysis of
copolymers were done using 90° pulse of 17.2 ps, a relaxation time (22.0 s), an acquisition time (5.3 s),
and inverse-gated decoupling with the number of FID's collected per sample (1024). Analysis of the

spectra was based on literature.5-6
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7. Supplemental Data for Ethylene/tBA Copolymerization

7.1 Supplemental ethylene uptake curves
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Figure S25. Rate of ethylene uptake (TOF) vs time with different PEt; concentrations (Catalyst: 2-PPhs).
Condition: V = 5 mL, [Ni] = 0.05 mM, ethylene pressure = 400 psi, [tBA] = 0.05 M, toluene solvent. See
Table S6 for original catalytic runs.

7.2 Original catalytic runs of ethylene/tBA copolymerization included in Table 1

Table S2. Original data for table 1.

Catalyst [Ni]/mM
1-PEt; 0.05
1-PEt; 0.05
1-PEt; 0.05
1-PEt; 0.05
1-PEt; 0.05
1-py 0.05
1-py 0.05
1-py 0.05
1-py 0.05
1-py 0.05
2-PEt; 0.05
2-PEt; 0.05
2-PEt; 0.05
2-PEt; 0.05
2-py 0.05
2-py 0.05
2-py 0.05

[(BA]/M T/°C

0.05
0.05
0.05
0.1

0.1

0.05
0.05
0.05
0.1

0.1

0.05
0.05
0.05
0.05
0.05
0.05
0.05

90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90

t/s
3601
3600
3601
3600
3600
1761
1457
1504
3601
3600
1304
1125
1213
1274
296
280
252

Isolated
Yield/mg

47
54
57

118
117
113
115
124
114
123
118

Activityb
190
220
230
120
120
1020
1130
1170
420
470
1300
1400
1400
1400
5500
6300
6800

My/10

60.27
65.20
63.92
39.75
42.83
79.63
76.73
78.96
54.16
55.79
10.34
10.14
10.62
10.06
10.32
11.04
9.16

PDI

2.22
2.38
2.21
2.25
2.95
2.24
2.58
2.13
2.17
2.17
2.27
2.41
2.41
2.20
2.32
2.84
2.76

1.79 113
1.67 114
1.66 114
3.47 104
3.48 103
1.66 115
1.61 115
1.47 N.D.
3.25 105
3.23 105
0.50 122
0.55 122
0.54 122
0.53 122
0.57 122
0.56 121
0.56 121
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18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55

2-py
2-PPh;
2-PPh;
2-PPh;
2-PPh;
2-PPh;
2-PPh;
2-PPh;
2-PPh;
2-PPh;
2-PPh;
2-PPh;
2-PPh;
2-PEt;
2-PEt;
2-PEt;
2-py
2-py
2-py
2-py
2-py
2-py
2-py
2-py
2-PEt;
2-PEt;
2-py
2-py
2-py
2-py
2-PEt;
2-PEt;
2-PEt;
2-PEt;
2-py
2-py
2-py
2-py

+ 1 PEt3
+ 1 PEty
+ 1 PEts
+ 2 PEt3
+ 2 PEy
+ 2 PEts
+ 10 PEts
+ 10 PEt;
+ 10 PEts

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.1
0.1
0.1
0.15
0.15
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025
0.025

90
90
90
90
90
90
90
90
90
90
90
90
90
110
110
110
110
110
110
110
110
110
110
110
90
90
90
90
90
90
110
110
110
110
110
110
110
110

323
342
320
304
973
1096
865
1545
1268
1309
3601
3601
3600
493
454
417
169
159
145
399
368
376
587
571
587
571
323
302
323
209
492
470
455
452
186
180
162
139

141
128
126
124
126
140
115
119
108
114
40

46

47

126
113
111
142
143
150
135
121
120
117
118
117
118
130
120
131
143
120
122
116
119
138
144
135
136

6300
5400
5700
5900
1860
1840
1910
1110
1230
1250
160
190
190
3700
3600
3800
12100
12900
14900
4900
4700
4600
2900
3000
3400
2600
11600
11400
11700
19700
7000
7500
7300
7600
21000
23000
24000
28000

10.66
11.95
13.12
11.38
11.24
10.06
11.96
10.27
9.86
10.57
3.16
3.57
4.50
8.55
7.84
8.10
6.63
6.70
7.17
7.40
6.74
6.17
6.68
6.48
11.43
11.13
14.09
12.03
12.38
11.66
14.09
12.03
12.38
11.66
8.56
7.72
7.96
8.27

2.25
2.13
1.92
2.18
2.20
2.24
1.94
2.34
2.38
2.601
2.22
2.21
2.82
2.48
2.45
2.34
2.43
2.55
2.18
2.60
2.34
2.48
2.43
2.24
2.37
2.29
3.37
2.43
2.15
2.54
3.37
2.43
2.15
2.54
2.42
2.53
2.56
2.36

0.52

0.51

N.D.

0.50
0.50
0.53
0.45
0.51
0.51
0.50
0.47
0.46

0.48
0.66

0.58
0.49
0.70
0.66
0.52
1.11
1.14
1.20
1.51
1.60
0.33
0.32
0.31
0.30
0.29
0.24
0.31
0.30
0.29
0.24
0.32
0.32
0.33
0.29

122
121
124
121
120
122
122
122
122
122
121
121
121
120
122
121
123
122
122
113
115
113
113
111
125
125
125
123
123
126
125
123
123
126
124
124
124
123

aUnless specified, V = 5 mL, [Ni] = 0.05 mM, ethylene pressure = 400 psi, toluene solvent; polymerization was stopped

after consuming a set amount of ethylene. PActivity in kg/(mol-h).
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7.2 Original ethylene/tBA copolymerization runs of ethylene uptake curves.

Table S3. Original ethylene/tBA copolymerization runs of ethylene uptake curves included in Figure 2a

. ] . o Isolated PTPY 5 %Mol o
Entry Catalyst [Ni]/mM [tBA]/M T/°C t/s il Activity®  My/10 PDL - oy Tm/°C
1 2-PEt; 0.025 0.025 110 470 122 7500 12.03 243 03 123
2 2-py 0.025 0.025 110 162 135 24000 7.96 2.56 033 124

aUnless specified, V = 5 mL, ethylene pressure = 400 psi, toluene solvent; polymerization was stopped after consuming a
set amount of ethylene. Entries 1~2 were also included in table S2 as entry 49, and 54, respectively. PActivity in kg/(mol-h).

Table S4. Original ethylene/tBA copolymetization runs of ethylene uptake curves included in Figure 2b-c

Entrys  Catalyst %h(\% OD)l  pay/M ? c s %;Slztjig Activity>  M,/105  PDI Z@/‘[Ol Em/ ’

1 1-PEt; 0.05 0.05 90 3601 57 230 63.92 221 1.66 114

2 1-py 0.05 0.05 90 1504 122 1170 78.96 213 147 ND.

3¢ 2-py 0 0.05 110 159 143 12900 6.7 255 0.66 122

4 2-py 0 0.10 110 376 120 4600 6.17 248 12 110
2-py 0 0.15 110 571 118 3000 6.48 224 16 111

6 2-py 0 0.05 90 323 141 6300 10.66 225 052 122

7 2-PEt; 0 0.05 90 1053 101 1380 10.6 240 0.5 122

8d 2-PEt; 0.20 0.05 90 743 100 2000 10.3 270 0.6 122

aUnless specified, V = 5 mL, [Ni] = 0.05 mM, ethylene pressure = 400 psi, toluene solvent; polymerization was stopped
after consuming a set amount of ethylene. Entries 1~4 were also included in table S2 as entry 35, 39, 41, and 16, respectively.
bActivity in kg/(mol-h). ‘Reported in ref 3 (Table S6.3, entry 37). dReported in tef 3 (Table S6.3, entry 24).

Table S5. Original ethylene/tBA copolymetization runs of ethylene uptake curves included in Figure 3

Entrys Catalyst N%%D)Q] [(BA]/M T/°C  t/s ;is;?ﬁg Activis  M./100  PDI oMot Tfé/
1e MePOPh-Ni(P) 0 0.05 90 3600 51 210 29 2.1 2.0 114
2 2-PEt; 0 0.05 90 1053 101 1380 10.6 2.4 0.5 122
3 PRPQPRCF3_Ni(P) 0 0.05 90 1156 106 1320 6.3 2.2 0.5 122
4 PRPQAOMe_Nj(P) 0 0.05 90 1148 116 1460 115 25 0.6 121
54 PhP*QAO_Nj(P) 0 0.05 90 3412 94 400 10.2 2.5 0.6 122

aUnless specified, V = 5 mL, [Ni] = 0.05 mM, ethylene pressure = 400 psi, toluene solvent; polymerization was stopped
after consuming a set amount of ethylene. PActivity in kg/(mol-h). ‘Reported in ref 3 (Table S6.3, entry 37). dReported in
ref 3 (Table S6.3, entry 24).

Table S6. Original ethylene/tBA copolymetization runs of ethylene uptake curves included in Figure S25

Isolated %Mol

Entrya  Catalyst T/°C  t/s el Activity  M/103 PDI BA Tm/°C
1 2-PPh; + 1 PEt; 90 973 126 1860 11.24 2.20 0.50 120
2 2-PPhj + 2 PEt; 90 1545 119 1110 10.27 2.34 0.51 122
3 2-PPh; + 10 PEts 90 3601 40 160 3.16 2.22 0.47 121

aUnless specified, V = 5 mL, [Ni] = 0.05 mM, ethylene pressure = 400 psi, [tBA] = 0.05 M, toluene solvent;
polymerization was stopped after consuming a set amount of ethylene. Entries 1~3 were also included in table S2
as entry 22, 25, 28, and 16, respectively. PActivity in kg/(mol-h).
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8. Characterization of ethylene/tBA copolymers

8.1 Samples of 'H and BC{!H} spectra of ethylene/tBA copolymers
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Figure $26. 'H NMR spectrum of ethylene/tBA copolymer P* (Table S2, entry 15).
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Figure S27. Comparison of 'H NMR spectra of ethylene/tBA copolymer P* (top) and P (bottom) (Note:
Copolymer samples P is the copolymers produced by 2-PEt; and has been reported in ref 2b as sample C.

Sample P and P* were produced in ethylene/tBA copolymerization by 2-PEt; ot 2-py under otherwise identical
conditions.)
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Figure S28. 3C{!H} NMR spectrum of ethylene/tBA copolymer P* with peaks assigned to specific
microstructural features.
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Figure §29. Comparison of 3C{!H} NMR spectra of ethylene/tBA copolymer P* (top) and P (bottom)
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8.2 Microstructural analysis

8.2.1 Calculation of Mn based on 'H NMR spectra

Below shown the calculation of Mn from a 'H NMR spectrum (Figure S25). Note that the integration
of the resonance of /r set to 1, therefore all values of integration in 'H NMR spectra are all relevant

numbers of protons per occurrence of a tBA units (labeled as rX)
rX = relevant number of carbon atoms
rX-H = relevant number of proton atoms = 652.63 + 0. 63 + 0.58 + 0.63 + 0.36 = 654.83
Each ethylene unit has 2 carbon and 4 protons

For tBA units, each tBA unit has 6 carbon and 12 protons exclude the ester group (-C(O)O-). Note

that the relevant number of tBA units is 1 (reference).
Therefore tX = 0.5 * t1X-H + 1
rC = relevant number of polymer chain
rC=0.5%0.63+0.5*0.58 +0.36 = 0.965

M, = (£X * 12 + rX-H * 1 + 2 * Mol Wt (0))/rC = (0.5 * tX-H + 1) * 12 + £X-H + 2 * 16)/tC =

(7 * 654.83 + 6 + 32)/0.965 = 4.789k ~ 4.8k

For comparison, the molecular weight obtained by GPC is M, =4.45 k
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8.2.2 Methods of microstructural analysis

e %Mol tBA (NMR)

Calculation of % Mol tBA (NMR) is based on the 'H NMR spectrum and section S7.1.2.
rR = relevant number of repeating units = 0.5 * (£X-4) = 0.25 * rX-H - 1.5
Relevant number of tBA units = 1

% MoltBA=1/rR=1/(0.25*rX-H - 1.5)

For sample P*, % Mol tBA =1 / (0.25 * 654.83 - 1.5) = 0.6 %, which is consistent with the result

obtained from quantitative FTIR.

o  %I-tBA
%I-tBA is the percentage of internal tBA units over all tBA units. Calculation of %I-tBA is based on
the 3C{!H} NMR spectrum. Note that all tBA units have t-butyl group (peak 1) but only internal tBA

units have saturated «- and B-carbon (peak a, b). For sample P*:

% I -tBA = (0.5 * Integration of peak b)/(0.333 * Integration of peak 1) = 67%

e %T-tBA

%T-tBA is the percentage of terminal tBA units over all tBA units.
%T-tBA =1 - %I-tBA
For sample P*, %T-tBA = 33%

e %Vinyl

% Vinyl is the ratio of the number of terminal vinyl units over the number of tBA units in percentage.
% Vinyl is calculated based on the 'H NMR spectra and section §7.1.2. For sample P*:
rV = relevant number of vinyls = 0.5 * integration of peak 1V

fT-tBA = relevant number of terminal tBA = integration of peak k (if cis-end tBA is not present)
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%Vinyl/%T-tBA=1V /fT-tBA
For sample P*, % Vinyl = 29%

e N(Methyl)

Calculation of N(Methyl) is based on the 13C{!H} NMR spectrum (unit: 1/1000C).
N(Methyl) = 1000 * Integration of 1B1/Intergration of all main-chain carbons
For sample P*, N(Methyl) = 2.0

e N(2-Propenyl)

Calculation of N(2-Propenyl) is based on the 'H NMR spectrum (unit: 1/1000C).

N(2-Propenyl) = 1000 * relevant number of propenyl/rX = 1000 * (0.5 * integration of peak

(TV+CV)/(0.5 * rX-H + 1)
For sample P*, N(2-Propenyl) = 0.9
8.2.3 Comparison of copolymer microstructures

Copolymer samples P is the copolymers produced by 2-PEt; (reported in ref 2b as sample C). Sample
P and P* were produced in ethylene/tBA copolymerization by 2-PEt; or 2-py under otherwise identical

conditions.

Table S7 Comparison of ethylene/tBA copolymers P and P*.

P P*
Catalyst 2-PEt; 2-py
Mn(GPC)/103 4.36 4.45
% I-tBA 59% 67%
% T-tBA 41% 33%
% Vinyl 21% 29%
Methyl/1000C 1.7 2.0
2-Propenyl/1000C 0.6 0.9
Mn(NMR)/103 4.76 4.78
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8.3 A samples of GPC curves of ethylene /tBA copolymers

LIMS #:

Project:

For:

Conventional GPC & Composition Results

22-0604 Description: Library 385457 Vial 19
Report by:
FileProc Method: Not Selected

MWD Results: Conventional GPC Quadrant Analysis Run Parameters:
Mn 4,450 25% 21270 Conc
Mp 8,990 50% 10300 10 Inj. Vol.
Mv 9,410 75% 5800 Mass Inj.
Mw 10,320 100% 2150 MassRec.
Mz 18,640 Whole 7160 System Parameters:
PDI 232 50% Ratio 3.97 -60 Flow Rate
271.64 Flow Marker
Comonomer Type Octene Ref Flow Marker
Avg SCB/1000TC 9.61 Rec. Flow Rate
Avg Wt% Comonomer 9.24
Avg Corrected Wt% 7.69
1.2 4
e GPC MWD
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Figure $30. GPC curve of ethylene/tBA copolymers (table S2, entry 15).
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8.4 A sample of DSC curves of ethylene/tBA copolymers
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Figure S31. GPC curve of ethylene/tBA copolymers (table S2, entry 15).
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9. Catalyst comparison
The catalysts reported here are notable for high activity and thermal stability for polar

polyolefin synthesis. A variety of catalysts have been developed for ethylene/acrylate

5-76

copolymerization.”"® Previous examples of nickel catalyzed ethylene acrylate copolymerization

are relatively rare, with the majority supported by phenoxide/napthoxide-based ligands. >*'"'"

13, 16,

7" To compare the performance of our best catalyst, 2-py to prior examples, two metrics

were plotted: catalyst activity and tBA incorporation (Figure S31).
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Figure S32. Reported Pd and Ni catalysts for ethylene/acrylate copolymerization (diamonds: palladium
examples; circles: nickel examples; red circles: 2-PEts; darker color indicates overlapping data points;
reported catalysts are included if they: 1) show activity higher than 0.5 kg/(mol*h) in ethylene acrylate
copolymerization and 2) produce copolymers with M,>2500).

Previously reported ethylene/acrylate copolymerization experiments were included if they
feature: 1) activity > 0.5 kg/(mol*h) and 2) copolymer M, >2500. In addition, experiments ate
excluded if they were performed with large amounts of activator/masking reagents on a scale
comparable to the amount of acrylate (additives:acrylates > 1:10). Overall, experiments under
468 different reaction conditions, or 229 different catalysts, from 75 scientific papers are included

5-76

in catalyst comparison.””® Reaction conditions, such the ethylene pressure, catalyst and monomer

concentration, may differ, therefore these comparisons should be considered qualitative.
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Overall, most examples show limited activities of less than 100 kg/(mol-h) (423 out of 468
experiments, or 200 out of 229 catalysts), though being able to produce copolymers with varying
molecular weights, branching distribution and polar monomer incorporation. An important
aspect to consider is that increased acrylate incorporation will result in lower activity, which
affects some of the systems compared. Specifically, both catalyst activity and tBA incorporation
are limited for Ni-catalyzed ethylene/acrylate copolymerization, except a recent example showing
ability to incorporate up to 12 mol% tBA.° 2-PEts, a catalyst we recently reported, displays
significant improved activity (yellow data points) compared to previous reports.

The best catalyst included in this work, 2-py, displays further improvements in activity (Figure
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Figure S33. Comparison of 2-py with reported Pd and Ni catalysts for ethylene/acrylate
copolymerization (diamonds: palladium examples; circles: nickel examples, red circles: 2-PEts; blue
circles: 2-py; darker color indicates overlapping data points; reported catalysts are included if they: 1)

show activity higher than 0.5 kg/(mol*h) in ethylene acrylate copolymerization and 2) produce
copolymers with M, >2500).
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